FIG. I 




FIG. 3 








CORRELATION 




DISPLAY 


CANCELER 











FIG. 4a 




s'(t)= SxaW-^'vW) 



CORREUTION 
CANCELER 



28 



DISPLAY 



FIG. 4b 



OR 



n(t) 













OR 


J2 


b 


Xb('> 




K 








/ 









■ sxa''' OR =Xb''^ 



FIG. 5a 



JO 



Sxi''=^xi^>+"Xa(« 



OR 



Sx^'>=^xi5''+"xb«" 



s(t)- 



Vb«" 




cXaW 






OR 




c 


Xb<^> 










) — 


/ 









FIG. 5 b 



FREQUENCY (f) yr-y^ 



\ 


lo 

/ 




Ai Ai Ai 


Ai Ai 


Ai Ai 


/ A2 A2 A2 


A2 J 




A2A2\ 


\ • / 


(An An An 


An An 


An An) 



FIG. 6a 



V 



V 



lo 



Ai Ai 


Ai Ai Ai A1A1 


A2 A2 


A2 A2 A2 A2A2 


As A3 


As As As As As 


A4A4 


A4 A4 A4 A4A4 


Ae 


As Ae AeAe 
Ae As Ae As 




An An 


An An An An An 



FIG. 6b 



lo 



V 



V 



lAi Ai 


Ai 


Ai Ai A1A1 


A2 A2 


A2 


A2 A2 A2A2 




A3 
A4 


A, A4 A3A4 

A4 A3 




A 

As 


6 As As Ae 
As Ae As 




(An An 


An 


An An An An 



F/G. 6c 



V 



1^ 




RELATIVE CORRELATION CANCELER 
ENERGY' OUTPUT 



RELATIVE CORRELATION CANCELER 
ENERGY OUTPUT 



QRD-LSL PREDICATOR QRD-LSL FILTER 
A A 




/20 



INITIALIZE NOISE 
CANCELLER 



-/JO 



.INPUT NEW SAMPLES 
[SxaCO AND S;,b(t)] 



TIME UPDATE 
OF [f^] ELEMENTS 



/40 



CALCULATE REFERENCE [n' (t) or s' (t)] 
FOR TWO MEASURED SIGNAL 
SAMPLES 



-/50 



ZERO-STAGE 
UPDATE 



-/eo 



m • 


= 0 












^/70 


ORDER 


UPDATE 




m^"-STAGE OF 




LSL- PREDICTOR 






ORDER 


UPDATE 




m*"-STAGE OF 




REGRESSION 




FILTER(S) 




m = 


m + 1 




/90 




200 



TO DISPLAY 



FIG. 9 



-/20a 



INmALIZE NOISE 
CANCELLER 








INPUT NEW SAMPLES 


^ ^fJOa [Sxa(t) AND S^bWl 


TIME UPDATE 
OF \z \ ELEMENTS 





CALCULATE REFERENCE [n' (t) or s' (t)] 
FOR TWO MEASURED SIGNAL 
SAMPLES 



-f50a 



ZERO-STAGE 
UPDATE 



-reoa 



m = 0 



-/70a 



ORDER UPDATE 

m^^-STAGE OF 
QRD-LSL-P REDICTOR 

— T 



/80a 



ORDER UPDATE 
m*^-STAGE OF 




CALCULATE 
OUTPUT 



^2/Oa 



TO DISPLAY 



FIG. 



LEAST SQURES UHICE REGRESSION REGRESSION 

PREDICTOR FILTER FILTER 




QRD-LSL PREDICATOR 

A 






< 



UJ I 

t: ' 

CO 1 



< X 

n: in 



2 




O 






< 




:s >- 


O CD 


LU 




Q 






S9 




a; 



< OL- r- 

Q 5 



Q O ^ ^ 

UJ T- < 1-4 

5 ^ <^ X 
O .n 



< i- 
UJ < 



CO q; s 



Si? 



^1 



y- o 

2: O 
H- *f= UJ 

to 



Q. 
< 
OH 

o 
o 
2 



J5 



(>) ^ X 

_ 9. o .r, 



CO 

5^ ^ ^ 




o oo to '"4- OJ ^ 

^ O O CD O 

OUTPUT ENERGY 



X 



x>o<x 

X 



o 

NUMBER OF OCCURENCES 





2 




o 






EN 


RA 










X 


< 


o 





X 
CL 
< 

O 
O 



11 



UJ2 
I- O 



< ^ 3 < 
CO Q. O 



2 

o 



I 



o 



FIG. 26 




FIG. 28 



1 

FIG. 29 



t 




FIG. 30 



